= , where F is a constant value involving pK so 's for solubility products ( so K 's) of these precipitates, and the equilibrium data, related to the species composing these precipitates.
Introduction
Some species are able to form different solid phases in aqueous media whose composition depends on pH-value of these media. In particular, this was indicated for the systems obtained after introducing the ternary salts such as struvite [1] or dolomite [2] into pure water or aqueous solution of a strong base in presence/absence of CO 2 , originating e.g. from air. Full physicochemical knowledge was involved in the algorithms used for calculations made according to iterative computer programs related to redox or non-redox, mono-or two-phase systems [3] - [8] . This paper concerns calculations related to two-phase systems, and made with use of Excel spreadsheets. It refers to location of different equilibrium solid phases within defined pH-intervals [9] - [11] . The search of these pH-intervals is based on the simplified calculation procedure. The pH-values separating these intervals are A. M. Michałowska-Kaczmarczyk, T. Michałowski 88 named as transition ( ) t points, and denoted as pH t . 
Formulation of the Transition Points
be two equilibrium solid phases formed in an aqueous system involving Me u + and L n − ions, together with the
species resulting from hydrolytic phenomena; other (possible) soluble complexes formed between the related species are omitted (not involved) in the related balances. The numbers: a, b, c, d, u, n, k and m in (1) and (2) satisfy the conditions of electro neutrality of the corresponding precipitates:
We assume that the Me-species are precipitated with an excess of the L-species; this excess is expressed by the molar concentration:
where
and 
Applying in (8) the relations (3) and (4) 
is identical with M L n u at c n = , 0 m = , and then d u = (see Equation (4)). Equations (8) and (10) type, where
and then
In each case, pH L y n p =⋅ + is an increasing function of pH . This means, in particular, that larger y values correspond to larger pH t values. This circumstance is particularly important when arranging the equilibrium solid phases along the pH axis, when the number of possible solid phases is 3 ≥ . Me CO
Transition Point for Carbonates
Me OH 
The curve of . The numerical value of expression on the right side of Equation (18), related to defined Me +2 ion, forms a straight line parallel to pH-axis (see Figure 1) . The abscissa of the point of intersection of this line with the curve 3 2 pH CO y p =⋅ + vs. pH relationship indicates the pH t value, separating the pH -intervals for MeCO 3 and Me(OH) 2 2 ) pair (see Table 1 ). [13] ; however, the solubility products for these species are formulated there in an unconventional manner. The unification of the solubility products to conventional notation will be the first, preparatory step for further considerations. The expressions for solubility products, formulated unconventionally, will be denoted as so K * (asterisked, with the corresponding subscripts, specifying their stoichiometric composition). We have:
( ) ( ) 
where (see Equation (7) 
. Similarly, when assuming that the solubility products for Pb 3 (PO 4 ) 2 and Pb(OH) 2 2 ). From the curve in Figure   1 , we find the transition points pH ti ( ) ; the pH ti values separating pH intervals of the equilibrium solid phases are specified in the lower part of the Table 2 .
The curve of , separating the solid phases: PbHPO 4 and Pb 3 (PO 4 ) 2 in pH -scale (see Table 2 ).
Crossing the pH Scale
In some cases, the precipitate of sparingly soluble salt is characterized by a relatively small solubility product value. Consequently, the pH t value, separating the pH range of the salt and the corresponding hydroxide ( ) Me OH u as the equilibrium solid phases, is significantly higher than the pH value, practically obtainable by addition of a strong base. In other instances, Me Me OH OH Me C is the total concentration of Me in the system, , so u K is defined by Equation (10). 
Final Comments
A simple, uniform method for determining the pH ranges of different precipitates as the equilibrium solid phases in aqueous systems with Me-and L-species is presented. The systems with two or more precipitates thus formed are discussed, together with the problem of ordering of appropriate precipitates along the pH scale. The above issues are applicable to the systems where soluble complexes of the 
